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Description

The present invention relates to an image forming
apparatus such as an electrophotographic copying ma-
chine, a laser printer, an electrophotographic facsimile
or that like, more particularly, to an image forming ap-
paratus provided with a guiding member which is dis-
posed on a downstream side of a transferring device in
a feed direction.

The Patent Abstracts of Japan, Vol. 7, No. 87 (P-
190) (1232), April 12, 1993 (JP-A-58-14170) discloses
a preventing member for preventing transfer paper from
entering a transfer corotron. Guiding members are fitted
on a destaticizing corotron, the guiding member extend-
ing partially into the area above the transfer corotron.

The published Japanese application JP-A-1-26878
discloses an electrostatic transfer device by which an
insulating member is disposed between a transfer
means and a charge removal means. Guide members
are provided above the charge removal means, exten-
sions of which extend into the opening of the transferring
means.

The United States Patent 4,579,441 discloses a de-
tackingapparatus for use in an image forming apparatus
in which destaticizing means are disposed downstream
of a transfer corotron. The destaticizing means com-
prise guiding elements or ribs with a destaticizing brush
located therebetween.

Recently, image forming apparatus are getting
smaller in size for personal use. Therefore, it is difficult
o provide a particular separating device such as a sep-
arating discharger for separating a receiving substrate
such as a sheet material from an image bearing member
after transfer. The device may be provided with a sepa-
rating belt, but no image can be formed at a portion
where the separating belt is positioned, so that the copy
produced lacks a part of image which is not desirable.
On the other hand, if the image bearing member such
as a photosensitive drum gets small, the sheet material
can be detached from the photosensitive drum without
any particular separating devices. In other words, if the
photosensitive drum has a relatively high curvature, the
sheet material is detached from the photosensitive drum
by virtue of its stiffness and its own weight.

However, there are many charges on a rear surface
of the sheet material which is detached from the photo-
sensitive drum of itself. As a result, a downstream part
of the sheet material after being detached from the pho-
tosensitive drum forms waves in the feed direction dur-
ing conveyance because of the charges on the rear sur-
face of the sheet material. The waves are transmitted
from the downstream part of the sheet material to an
upstream part thereof onto which a toner image on the
photosensitive drum is being transferred, which causes
inferior transfer. Therefore, the charges on the rear sur-
face on the sheet material have to be removed as soon
as possible after detachment from the photosensitive
drum.
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However, if a conductive material is provided in
close vicinity of the transferring device such as a transfer
dis-charger, charges from the transfer discharger flow
as an electric current through the conductive material to
ground, which also causes inferior transfer due to lack
of charges for transfer. Even if the conductive material
is disposed so that the sheet material may come into
contact with the conductive material after detachment
from the photosensitive drum, the charges on the rear
surface of the sheet material flow as an electric current
through the conductive material rapidly, which causes
crumbling of the toner image on the sheet material due
to the shock.

An image forming apparatus is disclosed in Japa-
nese Patent Laid-Open Publication No. 126571/1984.
This image forming apparatus comprises a transfer dis-
charger, an insulating member and a charge removing
member which are provided in this order in a sheet feed
direction. The charge removing member is provided for
removing the charges on the rear surface of the sheet
material, after the sheet material is detached from the
photosensitive drum by virtue of its stiffness and its own
weight. The insulating member is provided between the
transfer discharger and the charge removing member
sothat the charges from the transfer discharger may not
flow as an electric current to the charge removing mem-
ber.

However, the conventional apparatus has a follow-
ing problem. Even if the charge removing member is
useful for removing the charges from the rear surface of
the sheet material as described hereinabove, the insu-
lating member is provided on the upstream side of the
charge removing member, which diminishes the charge
removing action of the charge removing member and
delays timing or speed of the charge removing. In detalil,
the area on which the charge removing action is per-
formed by the charge removing member is not limited
to an outer edge of the charge removing member, but-
extends over the circumference. However, the insulat-
ing member disposed on the upstream side of the
charge removing member cuts off the charge removing
action. On the other hand, particularly, when the receiv-
ing substrate is not a plain paper but a sheet used for
an Over Head Projector (OHP), said OHP sheet holds
many charges, therefore the charges have to be re-
moved safely and effectively.

Moreover, the insulating member holds many elec-
trostatic charges which come from the transfer discharg-
er and are generated as sheet material moves many
times. The electrostatic charges on the insulating mem-
ber used as a guiding member causes not only poor con-
veyance of the sheet material but also adhesion of toner
material. The poor conveyance of the sheet material
causes crumbling of toner image on the downstream
part of the sheet material which is detached from the
photosensitive material, and also causes inferior trans-
fer on the upstream part of the sheet material onto which
the toner image on the photosensitive drum is being
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transferred, and further causes a sheet jam.

The toner-adhesion causes stains of the sheet ma-
terial which is conveyed on the insulating member used
as a guiding member. More particularly, if the transfer
discharger is the type in which a part of an opening of
the transfer discharger is covered with a part of the guid-
ing member, the problem is more serious. That is, the
guiding member covers the part of the discharger's
opening in order to regulate a breadth of discharging ar-
ea and to prevent a tip of the sheet material from enter-
ing the inside of the transfer discharger, but the guiding
member is charged by the transfer discharger because
of its insulation. The guiding member covering the part
of said opening is made of insulating material in order
to prevent the inferior transfer due to an electric current
flow. Thus, the charged guiding member attracts floating
toners scattered in the neighbourhood of the photosen-
sitive drum. Since the toner adheres to the surface of
the guiding member the tip and the rear surface of the
sheet becomes dirty when the sheet material is guided
by the guiding member.

It is an object of the present invention to provide an
image forming apparatus which is capable of charge re-
moving as soon as the sheet material is detached from
the photosensitive drum without causing inferior transfer
or crumbling of the toner image on the sheet material.

It is another object of the present invention to pro-
vide an image forming apparatus which is capable of
preventing the guiding member near the transfer dis-
charger from being charged.

It is a further object of the present invention to pro-
vide an image forming apparatus which is capable of
smooth conveyance of a sheet material, an envelope
and that like.

According to the present invention, an image form-
ing apparatus is provided as defined in claim 1.

Further objects and advantages of this invention will
become apparent from the following detailed description
of embodiments taken in conjunction with the accompa-
nying drawings showing in

Figure 1 asectional view of a first embodiment of the
present invention,

Figure 2 a plane view of a transfer discharger and
peripheral members of Figure 1,

Figure 3 a sectional view taken on line Il - 1l in Fig-
ure 2,

Figure 4 a sectional view of a second embodiment
of the guiding member of the present inven-
tion,

Figure 5 aview explaining a state when an envelope

is conveyed on the same guiding member
as shown in Figure 2,
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Figure 6 a plane view of a third embodiment of the
present invention corresponding to Figure
2,

Figure 7 a sectional view taken on line VII-VIl in Fig-
ure 6 and corresponding to Figure 3,

Figure 8 an enlarged perspective view of a part of
the guiding member of Figure 6,

Figure 9 a plane view of a fourth embodiment of the
invention,

Figure 10 an enlarged perspective view of a part of

the guiding member of Figure 9 and corre-
sponding to Figure 8,

With reference to the accompanying drawings, spe-
cific embodiments of the image forming apparatus con-
structed in accordance with this invention will be de-
scribed in detail.

Figure 1 is a sectional view showing a schematic
configuration of a first embodiment of this invention in-
corporated in an image forming apparatus. The image
forming apparatus comprises a photosensitive drum 1
used for an image bearing member. The photosensitive
drum 1 rotates in a direction shown by arrow R in Figure
1 at a constant speed. An electrostatic latent image
formed on a surface of the drum 1 is developed by a
developing device (not shown) and converted into a ton-
er image. On the other hand, a sheet material used as
a receiving substrate, such as a plain paper, an OHP
sheet or that like, is fed as shown by arrow S in synchro-
nism with the rotation of the photosensitive drum 1.

More concretely, a transfer discharger 5 used for a
transferring means is disposed facing the photosensi-
tive drum 1. On the upstream side of the transfer dis-
charger 5 in the feed direction are disposed guiding
members 2, 3 and a roller 4. The sheet material guided
by the guiding members 2, 3 is fed to the surface of the
photosensitive drum 1 by the roller 4 and comes into
contact with the drum 1.

The transfer discharger 5 comprises a discharging
wire 6 and a U-shaped case 5A which is made of an
electric conductor such as iron and surrounds the wire
6. The transfer discharger 5 has an opening 5B facing
the photosensitive drum 1. An upstream part of the
opening 5B is covered with a discharging breadth reg-
ulating member 10 made of insulating material. A down-
stream part of the opening 5B is covered with an up-
stream portion of a guiding member 7 (a flat portion 72
in Figure 3). Both the discharging breadth regulating
member 10 and the flat portion 72 of the guidingmember
7 regulate the breadth of discharging area. Particularly,
the discharging breadth regulating member 10 is effec-
tive to prevent disturbance of the toner image. That is,
if no such member 10 is provided, image transfer may
begin before the sheet material comes perfecily into
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contact with the drum 1, therefore, the toner on the drum
1 may jump toward the sheet material, and the image
may be distorted. The smaller the drum 1 becomes, the
more remarkable this tendency becomes. On the other
hand, if there is no such flat portion 72 of the guiding
member 7, the sheet material may not detach from the
drum 1 of itself. A good result can be obtained when the
diameter of the drum 1 is 40 mm and the breadth of dis-
charging area (the distance D1 in Figure 1) is 4 mm.
Moreover, the flat portion 72 of the guiding member 7
also prevents the sheet material from entering inside of
the transfer discharger 5. However, if the transfer dis-
charger 5 is small enough in relation to the drum 1, good
results may be obtained with the discharging breadth
regulating member 10 or the flat portion 72 of the guiding
member 7.

The toner image formed on the photosensitive drum
1 is transferred onto the sheet materiai by corona dis-
charging from the wire 6. Subsequently, the sheet ma-
terial onto which the toner image is transferred is de-
tached from the photosensitive drum 1 of itself by virtue
of its stiffness and its own weight. It is because the pho-
tosensitive drum 1 is small in diameter, that is, it has a
relative small radius of curvature. In an experiment, the
drum 1 was 40 mm in diameter and a good result was
got. However, if the diameter is not more than 50 mm,
the sheet material is detached from the drum 1 of itself.

On the downstream side of the transfer discharger
5 are disposed said guiding member 7, a charge remov-
ig brush 8 used for as a charge removing means, and a
guiding member 9 in this order of success in the feed
direction.

After the sheet material is detached from the pho-
tosensitive drum 1, it is guided by the guiding member
7 and residual charges on the rear surface of the sheet
material are removed by the charge removing brush 8.
Subsequently, the sheet material is guided by the guid-
ing member 9.

Figure 2 is a plane view of the embodiment, and
Figure 3 is a sectional view taken on line IlI-Ill in Figure
2.

The guiding member 7 has a hook-like shape in
cross section. That is, the guiding member 7 comprises
an upright portion 71 which is in contact with a down-
stream side surface of the case 5A, and a flat portion 72
covering a part of the opening 5B adjacent to said up-
right portion 71, and an upright portion 73 adjacent to
said flat portion 72. The flat portion 72 and the upright
portion 73 regulate the breadth of discharging area and
prevent the sheet material from entering inside of the
transfer discharger 5 as described hereinabove.

The guiding member 7 further comprises a plurality
of ribs 74 on the upper surface of the flat portion 72 ad-
jacent to said upright portion 73. The ribs 74 are dis-
posed in an intersecting direction to the feed direction,
with leaving spaces inbetween them. More minutely, the
ribs 74 spread out like an unfolded fan. That is, the ribs
74 are disposed so that a downstream side of each rib
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tends outward. The configuration is effective to prevent
the sheet material from waving in an intersecting direc-
tion to the feed direction. That is, taking notice of each
one of the ribs, the sheet material is supported on the
rib which is provided in an intersecting direction to the
feed direction, therefore the sheet material scarcely
hangs down at a space between the rib and the adjacent
rib, even if the sheet material is pressed down by forces
such as its own weight, a force generated in relation to
a convey force and so on. Moreover, the configuation is
also effective in the point that the sheet material is
stretched outwardly. Accordingly, the sheet waves in an
intersecting direction to the feed direction are prevent-
ed. This means that inferior transfer is prevented. Down-
stream ends of the ribs 74 project (are curved) down-
stream with respect to the flat portion 72 and are close
adjacent to the charge removing brush 8. Moreover, the
charge removing brush 8 is disposed so that a tip of the
brush 8 may be positioned lower than the upper portions
of the ribs 74 as shown in Figures 1 and 3. Accordingly,
no sheet jam does occur. Since the guiding member 7
has the aforementioned configuation the sheet material
is guided by the upper portions of the ribs 74 used for
as guide portions. Further, charge removing action of
the charge removing brush 8 spreads over the spaces
between the ribs 74 as shown in dot lines in Figure 3.
Accordingly, the charge removing action is not limited or
interferred by the guiding member 7 and charges on the
rear surface of the sheet material are removed when the
sheet material is being guided by and on the ribs 74.
The higher the height of the ribs 74 is, the less the
charge removing action is limited. It is noted that the
height of the ribs 74 is a distance between the upper
surface of the flat portion 72 and the upper portions (sur-
face) of the ribs 74. Further, it is noted that the guiding
member 7 is made of an insulating material and the
charge removing brush 8 is made of electrically conduct-
ing material connected to ground potential. As the guid-
ing member 7 is made of insulating material, the charges
from the transfer dis-charger 5 do not flow as an electric
current to the charge removing brush 8. Therefore, the
arrangement can prevent inferior transfer caused by a
lack of charges necessary for transfer. Further, the sheet
material which is detached from the drum 1 comes into
contact with the guiding member 7 made of the insulat-
ing material. Therefore, crumbling of the toner image on
the sheet material caused by rapid electric current flow
is prevented. As disclosed hereinabove, since the ribs
74 are provided the charge removing action of the
charge removing brush 8 spreads over the spaces be-
tween the ribs 74 and the charges on the rear surface
of the sheet material are removed when the sheet ma-
terial is being guided by the ribs 74, thus the charges
can be removed immediately and sufficiently. This
means that waves of the sheet material caused by the
residual charges on the rear surface of the sheet mate-
rial can be prevented. It is noted that the sheet material
does not come into contact with the charge removing
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brush 8 directly when the sheet material has just been
detached from the drum 1, but comes into contact with
the ribs 74 in the state of being exposed by the charge
removing action. Therefore, the action is faint enough
not to crumble the toner image on the sheet material.
From this point of view, it is preferable that the tip of the
charge removing brush 8 is disposed at a position lower
than the upper portions of the ribs 74 and the sheet ma-
terial is out of contact with the charge removing brush
8. Further, as the flat portion 72 disposed between the
drum 1 and the transfer discharger 5 is also made of
insulating material, the charges from the transfer dis-
charger 5 do not flow as an electric current through the
conductive material to the ground. Accordingly, charges
needed for transfer are fed to the sheet material, and do
not cause inferior transfer. It is noted that, in an experi-
ment, a good result was obtained when the length of the
guiding member 7 in the feed direction (D2 in Figure 1)
was 9 mm. The length D2 is substantially equal to a dis-
tance between the downstream edge of the discharging
area and the position of the charge removing brush 8.
Figure 4 is a sectional view showing another em-
bodiment of the guiding member. As shown in Figure 4,
a guiding member 17 comprises a lower guiding portion
75 and an upper guiding portion 76, and each may be
made of different materials. Preferably, the lower guid-
ing portion 75 is made of insulating material such as
polycarbonate or that like, and the upper guiding portion
76 is made of antistatic material. The antistatic material
is made by various kinds of methods. For example, the
antistatic material is (1) a high molecular substance mix-
ing of an antistatic agent (the antistatic agent is, for ex-
ample, quaternary ammonium salt disclosed in US-A-
2,579,375, alkyl aryl sulfonate disclosed in US-A-
2,978,440, magnesium oxide disclosed in US-A-
2,758,984, or metallic compound such as zinc oxide, ti-
tanium ocide and that like disclosed in US-A-2,887,632,
-2,940,941, -3,062,700), or (2) a high molecular sub-
stance to which an antistatic agent is applied (the anti-
static agent is, for example, alkyl sulfonate disclosed in
US-A-2,614,984, quaternary ammonium salt disclosed
in US-A-2,876,127, polyhydric alcohol disclosed in US-
A-2,955,960, or metallic oxide such as titanium oxide,
tin oxide or that like disclosed in Japanese Patent Pub-
lication Nos. 6616/1960, 24890/1965). Preferably, anti-
static material is made of resin. A good result was ob-
tained when using "TOYORAKKU PARERU 88Z" (the
Trade Name of TORAY Co., Ltd.). This antistatic mate-
rial has a surface resistivity not causing inferior convey-
ance of the sheet material and not toners' adhering to
the guiding member 17. That is, the surface resistivity
is from about 1x108 ohm-cm to about 1x1012 ohm-cm.
Therefore, the surface resistivity is smaller than that of
an ordinary insulating resin (about 1x1018 ohm-cm) and
the antistatic material prevents the lower guiding portion
75 from being charged. Accordingly, the floating toners
do not adhere very much to the upper guiding portion
76 and the upper guiding portion 76 does not become
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so dirty by the toners. Further, it prevents the inferior
conveyance of the sheet material which is accompanied
with crumbling of the toner image and inferior transfer.
In an experiment, a good result was obtained when us-
ing an antistatic material having a surface resistivity of
from about 1x1011 ohm-cm to about 1x10120hm-cm in
relation to charged potential of the photosensitive drum
1.

Further explaining the guiding member 17, the up-
per guiding portion 76 formed on the lower guiding por-
tion 75 comprises a plurality of ribs 74 in the same way
as the embodiment in Figure 3. Accordingly, when the
sheet material is guided by the upper portion of the ribs
74, the tip and the rear surface of the sheet material do
not become dirty. Moreover, the sheet material is con-
veyed smoothly. When the upper guiding portion 76
comprises the ribs 74, the area which is in contact with
the sheet material is small, thus the sheet material is
prevented from stains more effectively.

Figure 5 is a view explaining a state when an enve-
lope is conveyed on the same guiding member 7 as Fig-
ure 2. The receiving substrate such as an envelope 104
has generally a flap portion 105 for sealing up by sticking
it down. The flap portion 105 has not been stuck down
yet when the image is formed, and it faces down during
conveying, thus the flap portion 105 hangs down. There-
fore, an edge 106 of the flap portion 105 may enter into
one of the spaces between the ribs 74 and may come
into contact with one of upright walls 74c of the ribs 74.
It is noted that the upright walls 74¢ extend in an inter-
secting direction to the feed direction, and said one of
the upright walls 74c guides the edge 106 of the enve-
lope 104. As a result, the envelope 104 conveying in a
direction shown as an arrow X in Figure 5 turns aside in
a direction shown by arrow Y in Figure 5 and transfer
slip occurs. When the situation is worse, the envelope
104 jams. The next embodiment is the improvement of
the embodiment of Figure 2 and is shown in Figures 6
to 8.

Figure 6 is a plane view showing this embodiment,
Figure 7 is a sectional view taken on line VII-VIl in Figure
6, and Figure 8 is an enlarged perspective view showing
a part of ribs 74 of a guiding member 27 of Figure 6.

The ribs 74 spread out like an unfolded fan. The ribs
74 comprises guide portions 74a provided at the upper
portion thereof for guiding an envelope 104 and assist-
ing guide portions are provided in the spaces therebe-
tween. More minutely, each of the assisting guide por-
tions is provided at an upstream or outside portion of
each of the ribs 74 and assisting guide portions are de-
clining portions 74b which decline from the guide por-
tions 74a towards lowermost portions 72a of the spaces.
The lowermost portions 72a of the spaces are coinci-
dent with an upper surface of said flat portion 72. In the
case that the guiding member 27 has such a construc-
ture, even if the flap portion 105 of the envelope 104
enters into one of the spaces between the ribs 4 during
conveying, the edge 106 of the flap portion 105 is guided
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to the guide portions 74a by the declining portions 74b.
Accordingly, the envelope 104 does not turn aside and
does not jam. Moreover, the guiding member 27 still has
spaces between the ribs 74 where said charge removing
action of the charge removing brush 8 can spread over,
as shown in dot lines in Figure 7. Accordingly, the charge
removing action is not disturbed or limited by the guiding
member 27.

Figures 9 and 10 show another embodiment of the
assisting guide portions which constitute a part of a guid-
ing member 37. This embodiment has flat tables 74d
used as assisting guide portions instead of the declining
portions 74b. Each of the flat tables 74d is also provided
at an upstream or outside portion of each of the ribs 74
which extends in the intersecting direction to the feed
direction. The flat tables 74d are a little lower than the
guide portions 74a but higher than the lowermost por-
tions 72a of the spaces. The flat tables 74d and the low-
ermost portions 72a of the spaces are disposed mutu-
ally. Space portions 80 are formed where the lowermost
portions 72a are positioned. That is, each of the spaces
between ribs 74 is divided into two parts. One of the
parts which faces the charge removing brush 8 is re-
mained as each of said space portions 80. The other of
the parts which is positioned in the vicinity of the transfer
discharger 5 is filled in as each of said flat tables 74d.
Each side of the flat tables 74d which faces each of the
space portions 80 is preferably parallel to the feed di-
rection. Accordingly, even if an envelope 104 enters into
the flat tables 74d, the envelope 104 is guided to the
guide portions 74a easily. Since the guide portions 74a
are a little higher than the flat tables 74d and spread out
like an unfolded fan, the envelope 104 does not wave
in an intersecting direction to the feed direction. Moreo-
ver, the charge removing action of the charge removing
brush 8 spreads over said space portions 80 and, there-
fore, the charges on the rear surface of the envelope
104 can be removed effectively.

It is noted that the assisting guide portions are not
necessary to provide in whole of the guiding member as
disclosed in the above embodiments shown in Figures
6 and 9, butthey may be provided only in the parts where
the flap portions of the regular sizes' envelopes apt to
hang down. Further, the guiding member in Figures 6 to
10 may be made of insulating material and antistatic ma-
terial. The antistatic material is provided on said insulat-
ing material and is provided in at least a part of the guid-
ing member which comes into contact with the envelope
104.

In the above embodiments in Figures 6 to 10, the
guiding member comprising the asisting guide portions
is disposed in the vicinity of the transfer discharger 5.

The guiding member is not limited to the above em-
bodiments but otherwise various changes and modifica-
tions may be adopted.

Further, the ribs may be disposed so that a down-
stream side of each rib tends inward, contrary to the em-
bodiment of Figure 2.
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In the above embodiment in Figure 4, the guiding
member 17 comprises the upper guiding portion 76
made of an antistatic material and the lower guiding por-
tion 75 made of an insulating material. However, the
guiding member 17 may otherwise be made of an anti-
static material in only a part thereof which comes into
contact with the sheet material. Further, the guiding
member 17 may otherwise be made of an antistatic ma-
terial in whole.

In the above embodiment, the charge removing
brush 8 is used as charge removing means. However,
it may otherwise be a metallic roller having a rough sur-
face removing charges by projecting portions. Further,
it may otherwise be a saw-shaped charge removing
member, or it may be a needle-shaped charge removing
member. These are shown in Figures 3to 5 in Japanese
Patent Laid-Open Publication No. 126571/1984.

Claims

1. A transfer type image forming apparatus compris-
ing:

an image bearing member (1) having a small
radius of curvature;

transferring means (5, 6) for electrostatically
transferring a toner image formed on solid im-
age bearing member (1) onto a receiving sub-
strate (S), said substrate (S) being detached
from the image bearing member (1) by virtue of
its stiffness and/or its own weight, said trans-
ferring means (5, 6) comprising a discharge
wire (6) disposed within a case (5A) of electri-
cally conductive material having a U-shaped
cross-section, rein the U-shape opens toward
the image bearing member (1),

an insulating member (7) disposed on the
downstream side of the case (5A) in the feed
direction of the substrate, said insulating mem-
ber (7) being provided with a plurality of ribs
(74) thereon for guiding the substrate (S), the
ribs (74) being disposed in an intersecting di-
rection to the feed direction with spaces there-
between; and

charge removing means (8) for attracting
charges from the rear surface of the substrate
(S) after detachment from the image bearing
member (1), wherein said charge removing
means (8) are made of electrically conducting
material and are disposed in close vicinity of the
downstream side of said insulating member (7),
whereby the charge removing action of said
charge removing means (8) spreads over said
spaces between the ribs (74) and whereby
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charges on the rear surface of the substrate (S)
are removed when the substrate (S) is being
guided by the ribs (74),

wherein said insulating member (7) has a hook-like
shape in cross-section, comprising

- a first upright section (71) in contact with the
downstream side surface of said U-shaped
case (bA),

- a flat section (72) arranged to cover a down-
stream portion of the opening of the U-shaped
case (5A), and

- asecond upright section (73) positioned at the
upstream end of the flat section (72) and pro-
jecting towards the image bearing member (1),

said flat section (72) and said second upright
section (73) regulating the breadth of the dis-
charging area, and

said ribs (74) for guiding the substrate (S) are
provided on the upper surface of the flat section
(72) adjacent to said second upright section
(73).

An image forming apparatus according to Claim 1,
wherein that said ribs (74) spread out like an unfold-
ed fan.

An image forming apparatus according to Claim 1
or 2, wherein said insulating member (7) comprises
a plurality of assisting guide portions (74b, 74d) pro-
vided in at least some of said spaces for guiding the
substrate (S) to upper guide portions (74a) of the
ribs.

An image forming apparatus according to Claim 1,
2 or 3, wherein an antistatic material is provided on
said insulating member (7) at least at an upper por-
ticn (74a) which contacts the substrate.

An image forming apparatus according to any one
of Claims 1 to 4, wherein said charge removing
means (8) is a brush-type charge removing means.

An image forming apparatus according to any one
of Claims 110 5, wherein a tip of said charge remov-
ing means (8) is disposed at a position lower than
upper portions (74a) of the ribs (74) whereby the
receiving substrate is out of contact with the charge
removing means (8).

An image forming apparatus according to any one
of Claims 1 to 6, wherein said image bearing mem-
ber (1) is not more than 50 mm in diameter.
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8.

10.

11.

12.

13.

An image forming apparatus according to Claim 3,
wherein said ribs (74) decline towards lowermost
portions (72) of the spaces and the declining por-
tions (74b) constitute said assisting guide portions.

An image forming apparatus according to Claim 3,
wherein said assisting guide portions are flat tables
(74d) which are lower than said upper guide por-
tions (74a) but higher than lowermost portions (72a)
of the spaces (80), said flat tables (74d) and said
lowermost portions (72a) of the spaces (80) are dis-
posed next to one another between the ribs.

An image forming apparatus according to Claim 4,
wherein said insulating member (7) comprises a
lower guiding portion (75) made of insulating mate-
rial and an upper guiding portion (76) made of anti-
static material which is provided on said lower guid-
ing portion (75).

An image forming apparatus according to Claim 10,
wherein said upper guiding portion (76) is made of
resin.

An image forming apparatus according to Claims
100r 11, wherein said insulating member (7) is com-
pletely made of antistatic material.

An image forming apparatus according to Claim 10,
11, or 12, wherein said antistatic material has a sur-
face resistivity of from 1 x 108 chm-cm to 1 x 1012
ohm-cm, preferably from 1 x 101 ohm-cm to 1 x
1072 ohm-cm.

Patentanspriiche

1.

Bildformungsvorrichtung des Ubertragungstyps,
enthaltend:

ein bildtragendes Element (1), das einen klei-
nen Krimmungsradius hat;

eine Ubertragungseinrichtung (5, 6) zum elek-
trostatischen Ubertragen eines Tonerbildes,
das auf dem bildtragenden Element (1) geformt
ist, auf ein Empfangssubstrat (S), welches Sub-
strat (S) aufgrund seiner Steifigkeit und/oder
seines eigenen Gewichts von dem bildtragen-
den Element (1) gel®st wird, wobei die Ubertra-
gungseinrichtung (5, 6) einen Entladungsdraht
(6) enthalt, der innerhalb eines Gehauses (5A)
aus elektrisch leitfahigem Material angeordnet
ist, das einen U-férmigen Querschnitt hat, wo-
bei sich die U-Form zu dem bildtragenden Ele-
ment (1) hin &ffnet,

ein isolierendes Element (7), das an der strom-
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abwarts liegenden Seite des Gehauses (5A) in
Zulieferrichtung des Substrats angeordnet ist,
auf welchem isolierenden Element (7) eine
Vielzahl von Rippen (74) vorgesehen ist, um
das Substrat (S) zu fuhren, wobei die Rippen
(74) in einer kreuzenden Richtung zu der Zulie-
ferrichtung mit dazwischenliegenden Abstéan-
den angeordnet sind; und

eine Ladungsentfernungseinrichtung (8) zum
Anziehen von Ladungen von der Rickflache
des Substrats (S) nach dem Ldsen von dem
bildtragenden Element (1), wobei die Ladungs-
entfernungseinrichtung (8) aus elektrisch leitfa-
higem Material hergestellt ist und in unmittel-
barer N&he der stromabwarts gelegenen Seite
des isolierenden Elements (7) angeordnet ist,
wodurch sich die Ladungsentfernungswirkung
der Ladungsentfernungseinrichtung (8) uUber
die Raume zwischen den Rippen (74) ausbrei-
tet und wodurch Ladungen auf der Rickflache
des Substrats (S) entfernt werden, wenn das
Substrat (S) von den Rippen gefuhrt wird,

wobei das isolierende Element (7) eine im Quer-
schnitt hakenartige Form hat, enthaltend

- einen ersten aufrechten Abschnitt (71), der in
Kontakt mit der stromabwartsseitigen Oberfla-
che des U-férmigen Gehauses (5A) ist,

- einenflachen Abschnitt (72), der so angeordnet
ist, daf3 er einen stromabwaérts liegenden Tell
der Offnung des U-férmigen Gehéuses (5A)
abdeckt, und

- einenzweiten aufrechten Abschnitt (73), deran
dem stromaufwérts liegenden Ende des fla-
chen Abschnitts (72) positioniert ist und auf das
bildtragende Element (1) zu vorragt,

wobei der flache Abschnitt (72) und der zweite
aufrechte Abschnitt (73) die Breite der Entla-
dungsflache regulieren und

die Rippen (74) zum Fihren des Substrats (S)
an der oberen Oberflache des flachen Ab-
schnitts (72) dem zweiten aufrechten Abschnitt
(73) benachbart vorgesehen sind.

Bildformungsvorrichtung nach Anspruch 1,
bei welcher die Rippen (74) sich wie ein entfalteter
Facher ausbreiten.

Bildformungsvorrichtung nach Anspruch 1 oder 2,
bei welcher das isolierende Element (7) eine Viel-
zahl von Hilfsfihrungsabschnitten (74b, 74d) ent-
halt, die in mindestens einigen der Rdume zum
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10.

11.

12.

Fihren des Substrats (S) zu oberen Fihrungsab-
schnitten (74a) der Rippen vorgesehen sind.

Bildformungsvorrichtung nach Anspruch 1, 2 oder
3,

bei welcher ein antistatisches Material auf dem iso-
lierenden Element (7) mindestens an einem oberen
Abschnitt (74a) vorgesehen ist, der mit dem Sub-
strat in Berlihrung kommit.

Bildformungsvorrichtung nach einem der Anspri-
che 1 bis 4,

bei welcher die Ladungsentfernungseinrichtung (8)
eine Ladungsentfernungseinrichtung des Blrsten-
typs ist.

Bildformungsvorrichtung nach einem der Anspri-
che 1 bis 5,

bei welcher eine Spitze der Ladungsentfernungs-
einrichtung (8) in einer Position angeordnet ist, die
niedriger ist als die oberen Abschnitte (74a) der Rip-
pen (74), wodurch das Empfangssubstrat auB3er
Berthrung mit der Ladungsentfernungseinrichtung
(8) ist.

Bildformungsvorrichtung nach einem der Anspri-
che 1 bis 6,

bei welcher das bildiragende Element (1) einen
Durchmesser von nicht mehr als 50 mm hat.

Bildformungsvorrichtung nach Anspruch 3,

bei welcher die Rippen (74) zu den untersten Ab-
schnitten (72) der Raume hin abwarts geneigt sind
und die abwarts geneigten Abschnitte (74b) die
Hilfsfihrungsabschnitte bilden.

Bildformungsvorrichtung nach Anspruch 3,

bei welcher die Hilfsfihrungsabschnitte flache Ta-
feln (74d) sind, die niedriger sind als die oberen
Fihrungsabschnitte (74a), aber héher als die unter-
sten Abschnitte (72a) der Raume (80), wobei die
flachen Tafeln (74d) und die untersten Abschnitte
(72a) der RAume (80) nebeneinander zwischen den
Rippen angeordnet sind.

Bildformungsvorrichtung nach Anspruch 4,

bei welcher das isolierende Element (7) einen un-
teren Fuhrungsabschnitt (75), der aus isolierendem
Material hergestellt ist, und einen aus antistati-
schem Material hergestellten oberen Flhrungsab-
schnitt (76) enthalt, der an dem unteren Fiihrungs-
abschnitt (75) vorgesehen ist.

Bildformungsvorrichtung nach Anspruch 10,
bei welcher der obere Flhrungsabschnitt (76) aus

Harz hergestellt ist.

Bildformungsvorrichtung nach Anspruch 10 oder
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11,
bei welcher das isolierende Element (7) vollstandig
aus antistatischem Material hergestellt ist.

Bildformungsvorrichtung nach Anspruch 10, 11
oder 12,

bei welcher das antistatische Material einen spezi-
fischen Oberflachenwiderstand von 1 x 108 Ohm-
cmbis 1 x 1012 Ohm-cm, vorzugsweise von 1 x 1011
Ohm-cm bis 1 x 1012 Ohm-cm hat.

Revendications

1.

Un appareil de formation d'images du type transfert
comprenant :

un organe de support d'images (1) ayant un fai-
ble rayon de courbure,

des moyens de transfert (5, 6) pour transférer
par voie électrostatique une image en toner for-
mée sur ledit organe de support d'images (1)
sur un substrat (S) récepteur, ledit substrat (S)
étant séparé de l'organe de support d'images
(1) du fait de sa rigidité et/ou de son poids pro-
pre, lesdits moyens de transfert (5, 6) compre-
nant un conducteur de décharge (6) disposé a
I'intérieur d'un boitier (5A) en matériau électro-
conducteur ayant une section transversale en
forme de U dans laquelle la forme de U s'ouvre
vers l'organe de support d'images (1),

un organe isolant (7) disposé du cété aval du
boitier (5A) dans la direction d'amenée du
substrat, ledit organe isolant (7) étant muni
d'une pluralité de nervures (74) dessus pour
guider le substrat (S), les nervures (74) étant
disposées dans une direction croisant la direc-
tion d'amenée, avec des espaces entre elles et

des moyens d'enlévement de charges (8) pour
attirer des charges depuis la surface arriére du
substrat (S) aprés séparation d'avec l'organe
de support d'images (1), lesdits moyens d'en-
Ievement de charges (8) étant faits d'un maté-
riau électro-conducteur et étant disposés au
voisinage immédiat du cbté aval dudit organe
isolant (7), grace a quoi l'action d'enlévement
de charges desdits moyens d'enlévement de
charges (8) s'étend sur lesdits espaces entre
les nervures (74) et grace a quoi des charges
sur la surface arriére du substrat (S) sont enle-
vées pendant que le substrat (S) est guidé par
les nervures (74),

dans lequel ledit organe isolant (7) a une forme de
crochet en section transversale, comprenant
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- une premiére section verticale (71) en contact
avec la surface du c6té aval dudit boitier (5A)
en forme de U,

- une section plane (72) agencée pour couvrir
une portion aval de I'ouverture du boitier (5A)
en forme de U, et

- une seconde section verticale (73) positionnée
a l'extrémité amont de la section plane (72) et
faisant saillie vers l'organe de support d'images

(1),

ladite section plane (72) et ladite seconde sec-
tion verticale (73) régulant la largeur de la sur-
face de décharge et

lesdites nervures (74) pour guider le substrat
(S) sont disposées sur la surface supérieure de
la section plane (72) adjacentes a ladite secon-
de section verticale (73).

Un appareil de formation d'images selon la reven-
dication 1,

dans lequel lesdites nervures (74) s'étalent comme
un éventail déployé.

Un appareil de formation d'images selon la reven-
dication 1 ou 2,

dans lequel ledit organe isolant (7) comprend une
pluralité de portions de guidage (74b, 74d) auxiliai-
res disposées dans au moins certains desdits es-
paces pour guider le substrat (S) vers des portions
de guidage (74a) supérieures des nervures.

Un appareil de formation d'images selon la reven-
dication 1, 2 ou 3,

dans lequel un matériau antistatique est disposé
sur ledit organe isolant (7) au moins a une portion
supérieure (74a) qui est en contact avec le substrat.

Un appareil de formation d'images selon I'une quel-
conque des revendications 1 a 4,

dans lequel lesdits moyens d'enlévement de char-
ges (8) sont des moyens d'enlévement de charges
du type brosse.

Un appareil de formation d'images selon I'une quel-
conque des revendications 1 a 5,

dans lequel une extrémité desdits moyens d'enlé-
vement de charges (8) est disposée a une position
plus bas que des portions supérieures (74a) des
nervures (74), grace a quoi le substrat récepteur est
hors de contact avec les moyens d'enlévement de
charges (8).

Un appareil de formation d'images selon I'une quel-
conque des revendications 1 & 6,
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dans lequel ledit organe de support d'images (1) n'a
pas plus de 50 mm de diamétre.

Un appareil de formation d'images selon la reven-
dication 3,

dans lequel lesdites nervures (74) sont inclinées
vers des portions (72) les plus basses des espaces
et les portions inclinées (74b) constituent lesdites
portions de guidage auxiliaires.

Un appareil de formation d'images selon la reven-
dication 3,

dans lequel lesdites portions de guidage auxiliaires
sont des tables planes (74d) qui sont plus bas que
lesdites portions de guidage supérieures (74a)
mais plus haut que les portions (72a) les plus bas-
ses des espaces (80), lesdites tables planes (74d)
et lesdites portions (72a) les plus basses des espa-
ces (80) étant disposées proches les unes des
autres entre les nervures.

Un appareil de formation d'images selon la reven-
dication 4,

dans lequel ledit organe isolant (7) comprend une
portion de guidage inférieure (75) faite d'un maté-
riau isolant et une portion de guidage supérieure
(76) faite d'un matériau antistatique qui est disposé
sur ladite portion de guidage inférieure (75).

Un appareil de formation d'images selon la reven-
dication 10,

dans lequel ladite portion de guidage supérieure
(76) est faite d'une résine.

Un appareil de formation d'images selon la reven-
dication 10 ou 11,

dans lequel ledit organe isolant (7) est compléte-
ment fait d'un matériau antistatique.

Un appareil de formation d'images selon la reven-
dication 10, 11 ou 12,

dans lequel ledit matériau antistatique a une résis-
tivité superficielle de 1 x 108 ohm-cm a 1 x 1012
ohm-cm, de préférence de 1 x 10" ohm-cm a 1 x
1072 ohm-cm.
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